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(54) BINDER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a binder having improved compatibility with a wax and 
comprising a polycondensation resin having residues of a wax having ester groups and/or amido 
groups. 

SOLUTION: 100 pts.wt, monomer of a polycondensation resin selected among a polyester, a 
polyester polyamlde, a polyamide, etc., is reacted with 0.5-50 pts.wt. wax having at least one 
type of condensible groups and selected among a vegetable wax, a montan acid ester wax, and 
an amide wax and/or hydrolyzate thereof at 150-230"* C in an atmosphere of nitrogen to obtain 
a binder comprising a polycondensation resin having residues of a wax having ester groups 
and/or amide groups and having a glass transition temperature of 40-80"* 0 and a softening 
point of 50-80° 0. 100 pts.wt. binder is mixed with 5-^50 pts.wt. wax having ester groups and/or 
amide groups and, optionally, a colorant, a fine magnetic powder, etc., and the resultant mixture 
is melt-kneaded, cooled, ground, and classified to obtain an electrophotographic toner having a 
mean particle diameter of 5-15 om. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The binder which is a binder which consists of condensation polymerization system 
resin which has wax residue, and is the residue of the wax with which said wax residue has an 
ester group and/or an amide group. 

[Claim 2] The binder according to claim 1 which is resin with which condensation polymerization 
system resin carries out the polymerization of the monomer, and is obtained under existence of 
the wax which has an ester group and/or an amide group, and/or its hydrolyzate. 
[Claim 3] The binder according to claim 1 or 2 whose condensation polymerization system resin 
is polyester, a polyester polyamide, or a polyamide. 

[Claim 4] claims 1-3 which are one or more sorts chosen from the group which a wax becomes 
from a vegetable system wax, montanoic acid ester wax, and an amide wax — either — the 
binder of a publication. 

[Claim 5] a claim — the toner for electrophotography which comes to contain the binder of a 
publication one to 4 either. 

[Claim 6] The toner for electrophotography according to claim 5 which is made to carry out 5-50 
weight section mixing of the wax which has an ester group and/or an amide group to the binder 
100 weight section, and is obtained. 



CLAIMS 



[Translation done.] 
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♦ NOTICES* 

JPO and NCI PI are not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the toner for electrophotography containing a 

binder and this binder. 

[0002] 

[Description of the Prior Art] At the fixing process of the copying machine of an 

electrophotography method, although the heat-and-pressure force fixing method with a heat roll 

etc. is used widely, it is easy to produce the so-called offset phenomenon. 

[0003] In order to prevent this phenomenon, release agents, such as silicone oil, are applied to 

the front face of a heat roll, but an anchorage device is large, and since it not only becomes cost 

quantity, but becomes complicated, it also becomes the cause of a trouble. 

[0004] in order to improve it, the toner which blended the wax is proposed — **** (JP,5- 

341557,A, JP,50-81342,A, etc.) — since it lacks in compatibility with a wax, it is difficult the 

binder in a binder to distribute homogeneity and stability, after long-term use. its change of the 

amount of electrifications is large, and a greasing generates it. 

[0005] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the toner for 
electrophotography containing a binder and this binder excellent in compatibility with a wax. 
[0006] 

[Means for Solving the Problem] The summary of this invention is a binder which consists of 
condensation polymerization system resin which has wax residue, and is related with the toner 
for electrophotography which comes to contain the binder which is the residue of the wax with 
which said wax residue has an ester group and/or an amide group, and this binder. 
[0007] 

[Embodiment of the Invention] The resin which constitutes the binder of this invention is 
condensation polymerization system resin which has wax residue. The wax residue in this 
specification is residue of a wax which has an ester group and/or an amide group (henceforth a 
condensation radical), and, specifically, fatty-acid residue, alcohol residue, amine residue, etc. are 
mentioned. 

[0008] The wax which has for example, a condensation radical and/or its hydrolyzate, and by 
[ which perform an ester exchange reaction etc. ] carrying out the polymerization of the 
monomer under existence of a wax preferably, it can depend especially, or the mixture of 
condensation polymerization system resin and this wax can be heated, and condensation 
polymerization system resin can be obtained. In this invention, the approach of the point which 
can introduce wax residue into resin efficiently to the former is desirable. 
[0009] In this invention, the polymerization reaction of the monomer of condensation 
polymerization system resin can be performed by mixing the wax which has the monomer of 
condensation polymerization system resin, and a condensation radical for example, under 
nitrogen-gas-atmosphere mind, and heating at 150-230 degrees C. In addition, although it may 
add to a monomer at the time of a polymerization reaction, it may add in the middle of the 
reaction after polymerization reaction initiation or the time of a polymerization reaction to the 
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time of termination may add continuously or intermittently, since the rate of denaturation is 
raised, it is desirable [ the wax which has a condensation radical ] to add in early stages of a 
polymerization reaction. In this invention, since the wax residue which has a condensation radical 
uses the wax modified resin used as one constituent of resin, the binder excellent in 
compatibility with the wax added at the time of toner preparation can be offered. 
[0010] In this invention, as a monomer of condensation polymerization system resin, monomers, 
such as polyester, a polyester polyamide, and a polyamide, are desirable, and the monomer of 
polyester is more desirable from the point of fixable and coloring agent dispersibility in these. 
[001 1] As a monomer of polyester, the alcoholic component more than divalent and carboxylic- 
acid components, such as carboxylic^acid [ more than divalent ], carboxylic anhydride, and 
carboxylic-acid low-grade alkyi (carbon numbers 1-3) ester, are used. 

[0012] Alcoholic desirable divalent components are the alkylene (carbon number 2 or 3) oxide 
addition product (1-10 average addition mol) of bisphenol A, ethylene glycol, propylene glycol, 1, 
6-hexandiol. bisphenol A, hydrogenation bisphenol A. etc. 

[0013] The alcoholic components more than trivalent [ desirable ] are a sorbitol, 1. 4-sorbitan, 
pentaerythritol, glycerol, trimethylol propane, etc. 

[0014] Moreover, as a divalent carboxylic-acid component, an anhydride, alkyI (carbon numbers 
1-^3) ester, etc. of the succinic acids permuted by the alkyI group or alkenyl radical of various 
dicarboxylic acid and carbon numbers 1-20 and these acids are mentioned, and they are a maleic 
acid, a fumaric acid, a terephthalic acid, an adipic acid, isophthalic acid, and the succinic acid 
permuted by the alkenyl radical of carbon numbers 2-20 preferably. 

[0015] The carboxylic-acid components more than trivalent [ desirable ] are 1, 2, and 4-benzene 
tricarboxylic acid (trimellitic acid) and its acid anhydride, alkyI (carbon numbers 1-3) ester, etc. 
[0016] In addition, an alcoholic univalent component or a univalent univalent carboxylic-acid 
component little for molecular-weight adjustment may be used. 

[001 7] In case the polymerization of these monomers is carried out, in order to promote a 
reaction, esterification catalysts, such as oxidization dibutyl tin, may be used suitably. 
[0018] Moreover, as an amine system monomer for forming the amide component in a polyester 
polyamide or a polyamide, various well-known polyamine, an amino carboxylic acid, amino alcohol, 
a lactam, etc. are mentioned, and they are ethylenediamine, a hexamethylenediamine, xylylene 
diamine, and epsilon caprolactam preferably. 

[0019] In this invention, although the wax which has a condensation radical will not be especially 
limited if it has these functional groups, it is desirable that they are one or more sorts chosen 
from the group which consists of a vegetable system wax, montanoic acid ester wax, and an 
amide wax. In addition, a wax is the ester which consists of a higher fatty acid of 12-40, and the 
alcohol or the amine preferably represented by the alcohol of 12-40 univalent [ high-class ] or 
divalent ten or more carbon numbers, or an amide preferably ten or more carbon numbers, and 
the hydrolyzate, and a wax and the mixture of the hydrolyzate may be used instead of these 
waxes in this invention. In addition, as hydrolyzate of a wax, a carboxylic acid, alcohol, or an 
amine etc. which constitutes a condensation radical content wax is mentioned, for example. 
[0020] As a vegetable system wax, for example "Carnauba wax No. 1 powder", A "candelilla 
wax" (above, Kato Traveling-abroad Import), "jojoba oil", "Hydrogenation jojoba oil" (above. 
Make from scent Shigeki), "R-WAX" (product made from Ogura Composition Industry), "rice wax 
No.l", "rice wax RX-100", "Rice wax L-301-J" "rice wax F-1" "rice wax Commercial items, 
such as M-200", "wax" (above. Product made from the Noda Wax), and "Generol 122" (Henkel 
Hakusui import), are mentioned. 

[0021] Generally montanoic acid ester wax is a general formula (I). : [0022] 
[Formula 1] 

R-COO-(CH2CH2)n-0-CO-R ( I ) 

[0023] It has the structure expression expressed with (R shows the alkyI group of carbon 
numbers 27-31 among a formula, and n shows five or more numbers). For example, "ester wax 
E", "ester wax X22", "ester wax F" "Ester wax KP", "ester wax KP301", "ester wax KPS", 
Commercial items, such as "ester wax KSL", "ester wax KSS", "ester wax KFO", "ester wax 
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U", "ester wax VP CSnew", and "ester wax KST ' (above, Hoechst A.G. make), are mentioned. 
[0024] As an amide wax. "LEO MAIDO S-2310". "LEO MAIDO S-6500", "LEO MAIDO S-2600", 
"LEO MAIDO S-4500". "LEO MAIDO S-6800" (above, Kao Corp. make), etc. are mentioned, for 
example. 

[0025] As for the amount of [ at the time of resin manufacture of the wax which has a 
condensation radical, and its hydrolyzate used ], it is preferably desirable that they are below 30 
weight sections preferably below 50 weight sections from a viewpoint of blocking resistance 
more than 1 weight section more than the 0.5 weight sections from a viewpoint of compatibility 
with the wax back-**(ed) to the monomer 100 weight section of condensation polymerization 
system resin. 

[0026] It is desirable from a blocking resistance and low-temperature fixable point that the 
softening temperature of resin is 50-80 degrees G; and a glass transition point is 40-80 degrees 
C. 

[0027] The toner for electrophotography of this invention is a toner containing the binder of this 
invention which consists of resin obtained by doing in this way. 

[0028] The toner for electrophotography of this invention can be manufactured by the approach 
better known than the former, such as the kneading grinding method, the spray-drying method, 
and a polymerization method. For example, although melting kneading is carried out with a 
direct-vent-system kneader, one shaft, or a biaxial extruder and the approach of pulverizing [ is 
cooled and ] and classifying is mentioned after mixing a binder, a coloring agent, an additive, etc. 
to homogeneity with mixers, such as a ball mill, a plasticizer etc. may be further added if needed 
on the front face of the obtained toner. In addition, as an additive, reinforcing fillers, such as the 
magnetic substance, such as an electric charge control agent and a ferrite, a conductive 
regulator, an extender, and fibrous material, an antioxidant, a release agent, etc. are mentioned. 
As for the mean particle diameter of a toner, it is usually desirable that it is about 5-15 
micrometers. 

[0029] To the toner for electrophotography of this invention, it is desirable that addition content 
of the wax is carried out as a release agent. The resin which constitutes the binder used for the 
toner for electrophotography of this invention is because homogeneity can be distributed in a 
binder, even if it excels in compatibility with the wax added remarkably, and adds a lot of waxes 
and mixes to a binder, since it is wax modified resin. 

[0030] Although for example, an olefin system wax, a paraffin series wax, etc. are sufficient as 
the wax as a release agent used for the toner for electrophotography of this invention, the wax 
which has a polar group from a viewpoint which raises compatibility more especially the wax used 
for the denaturation of a binder, and its wax which has the same condensation radical are 
desirable. As for this wax, it is desirable to be preferably added below 30 weight sections below 
50 weight sections from a viewpoint of the life of a developer more than 10 weight sections to 
the binder 100 weight section more than 5 weight sections from a viewpoint on an offset-proof 
disposition. 

[0031] As a nonmagnetic one component system developer, it mixes with a carrier and the toner 
for electrophotography of this invention is used as a developer of binary system, when magnetic- 
substance impalpable powder is contained and magnetic-substance impalpable powder as a 
developer is not contained independently. 
[0032] 

[Example] The glass transition point, the acid number, and softening temperature which are 
indicated by the example were measured according to the approach shown below. 
[0033] [Glass transition point] It measures by part for programming-rate/of 10 degrees C using 
a differential scanning calorimeter (the SEIKO electronic industry company make, DSC210). 
[0034] [Softening temperature] Let temperature into which the one half of a sample flows be 
softening temperature using a quantity-ized type flow tester (the Shimadzu make, CFT-500) 
(sample: a part for 1g, and programming-rate:6-degree-C/, load:20 kg/cm2, 
nozzle:1 mmphixl mm). 

[0035] Example 1 polyoxypropylene (2.2) -2 and 2~screw (4-hydroxyphenyl) propane 2450g, 185g 
[ of iso dodecenyl succinic anhydrides ], 980g [ of terephthalic acids ], and dibutyl tin oxide 8g, 
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And vegetable system wax ("carnauba wax No. 1 powder" Kato Traveling-abroad Import) 181g 
(they are 5 weight sections to the monomer 100 weight section) is made to react at 230 degrees 
C under nitrogen-gas-atmosphere mind, and it is ASTM. When the softening temperature based 
on E28-67 amounts to 110 degrees C The reaction was ended. Let the obtained resin be Resin 
A. The glass transition point of Resin A was 55.0 degrees C, and softening temperature was 107 
degrees C. 

[0036] Example 2 polyoxypropylene (2.2) -2 and 2-screw (4-hydroxyphenyl) propane 1700g, 
Polyoxyethylene (2.2) -2 and 2-screw (4-hydroxyphenyl) propane 700g, 80g of adipic acids, 725g 
of isophthalic acid, 31 Og of 1 ,2,4-benzenetricarboxylic acid, dibutyl tin oxide 9g and montanoic 
acid ester wax ("ester wax E" — ) the Hoechst A.G. make — 351 g (they are 10 weight sections 
to the monomer 100 weight section) is reacted at 230 degrees C under nitrogen-gas- 
atmosphere mind — making — ASTM Time of the softening temperature based on E28-67 
amounting to 120 degrees C The reaction was ended. Let the obtained resin be Resin B. The 
glass transition point of Resin B was 52.5 degrees C, and softening temperature was 145 degrees 
C. 

[0037] Example 3 polyoxypropylene (2.2) -2 and 2-screw (4-hydroxyphenyl) propane 2200g, 
Polyoxyethylene (2.2) -2 and 2-screw (4-hydroxyphenyl) propane 230g, 1050g [ of terephthalic 
acids ], 95g [ of iso dodecenyl succinic anhydrides ], and dibutyl tin oxide 9g After checking that 
made it react at 230 degrees C under nitrogen-gas-atmosphere mind, and the grain of a 
terephthalic acid has disappeared When the softening temperature which added vegetable 
system wax ("carnauba wax No. 1 powder" Kato Traveling-abroad Import) 429g (they are 12 
weight sections to the monomer 100 weight section), and was based on ASTME 28-67 amounts 
to 1 15 degrees C The reaction was ended. Let the obtained resin be Resin C. The glass 
transition point of Resin C was 53.0 degrees C, and softening temperature was 105 degrees C. 
[0038] In example of comparison 1 example 1. Resin D was obtained like the example 1 except 
having not used a vegetable system wax. The glass transition point of Resin D was 60 degrees C, 
and softening temperature was 1 12 degrees C. 

[0039] In example of comparison 2 example 2. Resin E was obtained like the example 2 except 
having not used montanoic acid ester wax. The glass transition point of Resin E was 58 degrees 
C, and softening temperature was 148 degrees C. 

[0040] Preliminary mixing of the ingredient of a presentation ratio (weight ratio) shown in Table 1 
was carried out with the Henschel mixer, using example resin A-E of toner manufacture as a 
binder, it kneaded with the biaxial extruder, and the unsettled toner with a mean particle 
diameter of 8 micrometers was obtained through grinding and a classification process after 
cooling. The obtained unsettled toner 100 weight section was made to carry out mixed adhesion 
of the hydrophobic silica (made in [ Wacker Chemical ], H-2000) 0.1 weight section with a 
Henschel mixer, and toners 1-4 and the comparison toners 1 and 2 were obtained. 
[0041] 
[Table 1] 
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[0042] example of trial 1 toners 1-4 and the comparison toner 1, 2 of each 39 weight section, 
and the globular form ferrite powder (mean particle diameter of 100 micrometers) 1261 weight 
section covered with styrene-methylmethacrylate resin were mixed, and each developer was 
obtained. Then, using the electrophotography copying machine (what set [ second ] up the 
rotational speed of a fixing roller in 255mm /, made adjustable heating roller temperature in an 
anchorage device, and removed the oil coater) of marketing which carried the photo conductor of 
an amorphous selenium in the developer of toners 1, 2, and 4 and the comparison toners 1 and 2, 
and carried the photo conductor of an organic photo conductor in the developer of a toner 3, 
each image **** was performed and print durability was evaluated. 

[0043] [Print durability] **-proof [ 500,000 sheet ] under ordinary temperature normal relative 
humidity [23 degrees C, (relative humidity RH) 50%] and high-humidity/temperature [35 degrees 
C, RH85%] was performed, and change of the amount of electrifications and image quality was 
evaluated. In addition, the amount of electrifications was measured using the amount measuring 
instrument of electrifications by the blowing off method (the product made from EPPINGU, Q/m 
meter), and viewing estimated image quality. Each result is shown in Table 2. 
[0044] 
[Table 2] 
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[0045] Moreover, toners 1-4 were excellent also in fixable (image concentration, fixing 

temperature region). 

[0046] 

[Effect of the Invention] It became possible to offer the binder excellent in compatibility with a 
wax by this invention. Therefore, the toner for electrophotography containing this binder is 
excellent also in print durability. 



[Translation done.] 



a9)H*H»WJt <JP) (12) & ^ 4^ 1^ ^ ^ (A) (ll)»»aW41tM«# 

J|#BB2000-1532 
(P2000-1532A) 



(43)4ili B ¥*Rl2i^ 1 ^ 7 B (2000. 1. 7) 



(SDIntCl/ affJ8B^ 


F I 






C0 8G 63/78 


CO8G 63/78 


2H0 0 5 


69/28 


69/28 


4 J 0 0 1 


G 0 3 G 9/087 


G03G 


9/06 3 2 1 


4 J 0 2 9 


9/08 




3 3 1 








3 6 5 










OL (^ 6 M) 


(21)ffig|»# «BI¥10- 168892 




000000918 












(22) ams ^mim e h i6 s (1998. a 16) 




mjrifsf ^isB3|Efi^enr i tsi4«io# 




(72)|i!W# 


)m tilt 






















(72)569H# 


-hlP «m 






















(74)«a!A 


100095832 




















(54) mm<otim] mmm 








(57) mm] 

















-1- 



x/t'-zKyr? KXttJj^yr? K-cfcsif*igi Xii2 
CO 0 0 1 J 

[0 0 0 21 

[0 0 0 3] ::(D^^4r|;5itf^/c*!). b— hD-->'^'60 

[0 0 0 4] ^4^^e^c#'rSfc^C), !7:y>?J^^^^Lrc 
h':^ — ^55^i^$nrv^^ («p|ia¥5-3 4 1 5 5 7-^<i:^ 
a. ^pMBSS 0-8 1 3 42-^<^^«^) ^MMit^ 

^i-^^^^i^^r ^^^^e^^irji, ^ 

[0 0 0 5] 

[0 0 0 6] 



[0 0 0 7] 

[0 0 0 8J fiiS'&^F.sjHii:^:. mA.vi. m^m^^-T^ 

So 

[0 0 101 mM^^mm<o^y'^— 

[O 0 1 1 1 ^y^iiXT'/i-cO'^ty bTH. 2ffiJ£^ 

[0 0 121 j[?^Lv^2ffi<?:>r/^=3— 

(5FJ^<t^^/^» 1 ~ 1 0 ) , jn^wvi/y^z— 
/K tf* L^v^y 3— /u. 1,6 — /K 

So 

[0 0 131 «P*H/^3ffi^±c7)T/U=3— y 

^y-ira-/K hy y^a— /p^u/^>^^-Cfee, 
[0 0 14] ^fc. 2m(D:^/\^7f.>^m^^tl.X\t. 

1 2 0<Dr/^=^E^/^SX^iT>'^ 



-2- 



/UST?Sm ^ Hit /N ^ ®p -C 5 o 

[0 0 151 a^^LV^3ffi£iL±0;^7/^z^::/S?^4>(^. 1, 
2,4 — i^-if h y :^/V7K>'ffit ( h y p« y :y hgg) 

[0 0 161 /j:4b\ 5J'^S:il@«oyti?>(Cii;'fl:cDiflfi(7:)Z 

(0 0 171 cix^<7)^y-=y^— ^fi-g-i-^^tcjt. m.^^ 

[0 0 181 ^fz.^ ?Ky >}fy K3?.(^7Ky 

(0 0 191 :*:|S^(cjoV>T. m^'&^M^^V v ^ :^ 

0|^±. $f*b<f^l 2-4 Oc^iST^jiiJK^i:. ^mSxi 
i OJ£i_b. iGF* L< m 2 — 4 OcOiSiSilffi*>b< ti2 

(0 0 2 01 2/^;:^^ LTji. 0tj^ri. rjs&yw 

'r^<Vy^:^ 1-^ ''^•^^^J . r^^r^^'T^t; ^r7 5, 

WAX J (/h:j|'-^^X^ iW) m . 

No, Ij . ^y^y^'^y^::^ RX-lOOj, 

^"y-fy^^y^y. L-3Q1-JJ, ^^^y^lPy^ 
^ F-lj . ^'y^y^Vyi^y^ M-200J. r>fv 
*ij ()^±. (^) ^H[7>y^;:^S?) . TGenero 

1 1 2 2j m) ^(O-^m^ufy^ 

[00 2 1 1 ^>'^'>'m:^y^T/l^V-y^y.\'X. — iKiC. 

-flS:^ ( I ) : 

(0 0 2 21 

[^bU 



X22J, ^^y^y'/\^':fypy^F\. \zr.y.=rfVV y^ 
;^KPj , \^y^'rf\^Vy^y^Y.'?z^\\ , ^^y.'r 

/urp y^ y^KP S] , r3i^v^yvt7:yiJ^;^KS Lj . 

Oj . ^=^y^y^/\^U y ^ y^Vj . rai;^^/ugr:y iJ^jTiV 
P CSnewJ. ^o^y^'r/^^ y^ y^KSTj (}^ 

[0 0 2 41 y^y^tLXlri:. 09;tri. r^:^ 

•^-Y KS - 2 3 1 OJ . KS-6 5 0 OJ . 

r u::r-^>r K S - 2 6 0 0 J . r K S - 4 5 0 

Oj . ru:^-< KS-6 8 0 Oj (W_b. ?E3E («£) 

[0 0 2 51 iffi^S^^'r5^^y^^^t/^(7>3lP*4>» 

m^^^h. 0. 5mmnu±. $f^L<f^issa5^ 

[0 0 2 61 :^j3gco©:{LS{±5 O'-S 0^, 
^fl4 0-8 0t:-Cfe5:i<i:;d5. ffi*>^n s/^as^V-^/ttSO^ 

[0 0 2 71 *»l^60S^^Sffl :z<DJ:oliZ 
[0 0 2 81 *5gMcoS^^5fffl h^^-li^ 

\cft^cxwim{^xhx\^\ /j:*5. mmmtx^xi^^ nm 
v^—<o^^n'^m%. ii^. 5-15 

[0 0 2 91 h-:t— l^Ji:. ^mMt 

mm\±u >y ^ y^mmmx^htL^). wvi^^^uy^ 

[0 0 3 01 ^^^pjom-T-^Sffl h^— ^C;fBv^p5i^afs 
mMtx^xcov y.\x^ miLXi. -{^y^v y^ 

%}h^^^t^hw&&^^^h'py^:^. mc\mmn 

<o^^\z.m \.^^tifcry y^y^tm cm^^mi:^^ ^rpy 



-3- 



# m 



[003 1] 3|s:%w©m^=■^Sffl mitimm 

10 0 3,2] 

[00 3 3] :is'7^m^m ^Mjfes^fiffi- (-fe-Y = 

-m^=■Xlltt$i, D s c 2 1 o) S:fflv^-c#^g.Ji^£ i o 

f^sfSf. cFT-5 0 0) %:mv\ m.m(o^i^i>mm-r 

55^, Its :20k g/cm= . yX/U: 1 mm 0 X X m 
m) « 

[0035] mm&i 1 

^!;:^=^v'>^n t'U>- (2. 2) -2. 2 - fcT^ (4- 
t Ko:^>-:7a:=/V') :^D-'^V2 4 5 0 g. -YVKt^-It 
8 5 ^/W^ 9 8 0 g , >^ 

18 ig 0 oms^t^*fbr 5i[g:Si5) 

S^#fflmT> 2 3 Ot:-eS^e^-^. ASTM E 

2 8-6 7JCSpmLfc*>:{b^;&si 1 0^{Cg|L7t<!r 

<7);<f7^te#,*klvJ5 5. OX:, tk^k^SJil O 7*C-Cfoo 
[0 0 3 6] 

b-u-v- (2. 2) -2, 2-e:^ (4- 
b Kn:3^V:7a.r::/U) P^d^^-v 1 7 0 0 g , 
iii^U-V (2. 2) -2, 2-\f::^ (4-fc Kor^^v'y^ 

^^n/N'V-? 0 0 g. Tv^tf^-^BOg. ^ 
^/Ug?7 2 5 g. 1, 2, 4-^>'if>' h y ;^7/U4^>'^ 

3 1 O g , >^:/=^yU®:^:¥i^ K 9 g , SO^^^'^J' 

7s ( r3i;^'r/U'!7s/iJ';^Ej > htl: 



m 35 1 g (^y-v— 1 0 oaifiatc^Lr 1 OS* 

SFB) St, S[^»ia^T. 2 3 0X:-CS/J;$-&, ASTM 
E28-6 l\z,^m\.fz,m\L/^t'^\ 20tJc^Lfc.b 

flgBO::<f7:^te5e^;a«:5 2. 5t:. ttib^fll 4 5lC-e 

[0 0 3 7] 3 

jKI; :^:^ri/ynfc:*U>' (2. 2) -2, 2-1^;^ (4- 
t: Ka^ix:7:iic=i>ru) >^ay^>'2 2 0 O g, TK'Jsf^^v' 
(2. 2) -2, 2-tr^ (4-t Kn=^v/:7 
:7'ny^V2 3 0 g. 7" U-:7^/pK 1 0 5 0 g . 

y Kx-fe=/^M*3yN^K9 5 g; ■RXJ^':^zf^?v^ir 

=^VK9g^. ^|g#fflSCT. 2 3 0*C-eSJ$?$^. X 

(») :OPS#fT*iA) 4 2 9 g (^y 1 o ofifia 

IC^fbri 2SSSHS) ^^>!JPb. ASTM E2 8-6 
7 \cmsi{.tci^itA^^ 1 1 5t:ic^L/hi:#. KifeSr^ 

m^.^\±S 3. 0^, WL-Stll 0 S'C-Cfcoyjio 

[0 0 3 8] ittiei^ 1 

7^mi^^\t6 ot:. ^itj^m 1 2t:T-fcofCo 

10 0 3 9] It^m 2 

[0 0 4 0] h:h-Saag«?ll 

1^-1 0 0SJ:SP{::«e7Kttiyy (17 y ;357-^ ^: ;?7/wtt 
»i. H-2 0 0 0) 0. IfiaaS^-^Woiy'W^^^I^— 

-erg.'&f^iti^T. h-^— i-'4Xt/lt«h':^-i. 2 

[0 04 1] 

[SI] 



-4- 



ii 





> ^ - 




1 


2 


3 


4 


1 




m m A 


100 




100 








W 3h B 




100 










441 Did 

« fit C 








100 






Ml-I ffta 1-% 

« la D 










100 




^ St E 












100 




7 


7 


7 


7 


7 


7 


l/hn/ S-34 


2 


2 




2 


2 


2 


^y^^•/ N-07 »* 






2 










10 






20 


10 








10 


10 






10 



1) HH^^ («) SSI 

2) :4-yj:.> h{b^X|i|(») i 

3) tra»mTttiA 

4) ^+>^htfji! 

I 0 0 4 2 1 1 

^ ^-Y ht& Wi&St^S 100m m) 1261 Sfigp^ 

1, 2. 4&t;5M:iSh-?-— 1. 2cos«?ii|{rr±, T^-'i' 

— 5>-Winite)iaSr2 5 5 mm/#lcK^ 



[0043] CiHe<l1t] ^jfi^ C2 St:;, fi^ft 

(RH) 5 0%) ^.U^i^ffii^ffi cast:. RH8 5%] 
Tr-»5 0 73ftiHeiJ*=fTi\ ^ma&OSBiSw^^k^i? 

(O 04 4] 
[^2] 



-5- 





(.U C/8) 




® SI /h 










hi— I 


-IB. 5 


0 


+ 1 




50:^^1-^/ 


h-t-2 


-19.8 


+ 1 


+ 1 


5o:^«ci 


5073 ttg 


hi— 5 


+ 17.9 


- 2 


- 3 






J. ^-4 


-20.2 


+ 1 


+ 1 




5o:^«ci 




-17.3 


+ 10 


+ 15 






itmhi—z 


-18.5 


+11 


+ 17 


i:stt-c 


2^4fc-C 



[0 0 4 5] h+-i~4{±, -^m^ wiaaft 

[0 0 4 6] 



ON 

ON 



r 



:<3?<DjBg^ 



F>5' — 2H005 AAOl AA06 AB02 CA08 CA09 
CA14 EA07 

4J001 DAOl DA03 EA06 EB04 EB06 
EB08 EB36 EB37 EB67 EC05 
EC08 EC47 EC48 ED05 ED06 
ED08 ED15 ED46 ED57 EE30A 
EE53A JA20 JB50 

4J029 AAOl ABOl AC02 ADOS AD07 
AE13 AE18 BA02 BA03 BAGS 
BB13A BDIO BF23 CAQ4 
CA06 CB03A CB05A CB06A 
fCOl FC03 FC05 FC08 FC35 
FC36 GA13 GA14 JE182 



-6- 



